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H-ras and K-ras activate ASPP equally 
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Figure 4A 
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Figure 4C 



Effect of Ras: Fold activation over p53 (Mdm2 reporter) 
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Figure 4D 

Effect of rasV12 on transactivatton: comparing three reporters 
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Figure 4E 

Promoter specificity of rasV12 
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Figure 5A 



H-rasV12 activates endogenous ASPP2 to transactivate bax reporter 
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Figure 6B 
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Figure 7A 
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Figure 7d 
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Figure 8D 
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Figure 9 
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Figure 12 
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Figure 14C 

N-term ASPP1 
Ras.GTP 
Ras.GDP 

N-term ASPP1-* 



H-Ras 



input 



r 



Ras Ras.GDP Ras.GTP 

N-term ASPP1 pulldown (V5) 

— i i 1 

+ + + - 

+ - + 



heavy IgG chain 




light IgG chain 



WO 2005/054862 



20/39 



ASPP2 + H-RasV12 



PCT/GB2004/003899 

ASPP2 + H-RasV12 



■ \ 



ASPP2 



H-RasV12 



Merged 



Figure 15 



WO 2005/054862 

21/39 

ASPP1 ASPP1 + K-ras V12 



ASPP1 



K-rasV12 




Merged 



4 kftV 



PCT/GB2004/003899 



ASPP1 + K-ras VI 
+ UQ126 




Figure 16 



WO 2005/054862 



22/39 



PCT/GB2004/003899 



Figure 17a 

GAGCCCCGCATCCCGC03CAGCTGCCa^ 

CGGCCGGAGCGGTGGGCACAGCTCGGCOCGGAGOGTCCTGTCAGGCX3GCGGCCGAGGK3C^ 
GATGCCGATGATATTAACTK3TTTTCTTGAGCAACAATGAACAG^ 

GTCGAG ATG TTG TAGAATTTTG CAAGGAACCTGG AG AAGG CAGCTGC CATTTAG CTGAAG TGTG GAG GG GAAATGAACGT 
CCCATACCCTTTGATCATATGATGTACGAACATCTTCAGATATO 
ACACX3AGGA(HKXCCAACTGAGAACAGTT3AACAAGaTGaCCra 
ATGTACCTGGAGATAAACGTACTGAATATGGGGTTGGGAATCC^CGTGTTGAACTTA 

GCAGCTAGGCAACAGCAGCAGATTGAAAATCAG CAGCAGATGTTGGTTGCCAAGGAACAGCGTTTACATTTTCTAA^ CA 
ACAGG AG CG C CGTCAG CAG CAG TCTATTTCTGAAAATGAAAAG CTTCAGAAATTGAAAGAACGAGTTGAAG CCCAGQ AGA 
ACAAG CTGAAG AAAATTCGTG CAATGAGAGGACAAG TCGACT ACAG CAAAATCATGAACG G CAATCTGTCTG CTG AAATA 
GAAAGG TTCAGTGCCATGTTCCAG GAAAAGAAGCAG GAAGTACAGACTG CAATTTTAAG GGTTGATCAG CTTAGTCAG CA 
ATTGGAAGATTTAAAaAAAGGAAAACTGAATGGGTTCa^GTCTTACAATGG 
TAAAAAGACTGTACCAAGAACTACAGATTCGTAACCyiACTTAACC^ 
CTCITAAATAAGCGCAACATGGAGGTGGCC^TGATGGACAAG 
AATTCAGCIX3AACCGTOTQ^TGGCACX3TCATCACCACAGTCCCCT 

AATG<nX3CTCATGGAAGATCCAAATCCGCTAATGATO 

ACCAGTGCAGGTGGCCGGTGCAGACTGGAAGGATCCGAGCQTGGAGGGGTCTGTCAAGCAGG 

CTGTGCCCTTCTC^GCACTOGGACCCACGGAGAAGCCGGGCATC 

GGCAAGCAGCTGCCTCCAMCTATGGGACATACCC^ 

GAGGAAGGAAGGCAGCTTOCCC^GGCCCAGTGCAGGCCTGCCAAGTCGACAG 
GCACCCCCCAGCCAGGCn^CrC^CAACAGATTCAGCAGAGGATTTCCX5TAC 
CCACX?IK3CATTTCC^GCn\3GGGACAGCAAGCCTGA^ 
GTCAAGGCCACAGTCTCCCAGGAAAGGACCCCAGACAGTC 

CACCAC CTAAG AATTACCAG CCGG CAGCACACAGCX3CCTTAAATAAGTCAGTTAAAG CAGTGTATG GTAAGCCCGTTTTA 
CCITX^GGTTCAACCTCTCCATCX3CCGCTGCCGTT^ 

TTCAGAAAGTACTGAGAAAGAGCCTGAGCAGQATGGCCCCX3CCGCCCCCX3CAGATO 

GGCCACTCAGCCCCACaUlGCTCAOGCCCATCGTO 

CGCAGGAAGCTGGCCAACGCGCCCCGGCCCCTK3AAAAAGCGCAGCTC 

CATCCAGAAGCTGCTGTACCMCGCTTCAACACCCTW 

CCCAGGACTTCATGGGCACCTTGGCXX3ATGTGG 

GCCC^GCCCACAGCCCCACK^CTOCrGAGCCTGCCCCGTCAT^ 

AGAGGAGCTCATCTGTCCCXAAACCACCCACCAAACTGCCGAGCCGGCAGM 

CC^CCACX^GCAGATCCCX3AGTCCrGTGGCTGAGGCCC^ 

CCTGCCAGCCACrCTCCTGCCACCrCX^CGAACAAGCGGAC^^ 

GCTGAGAGTCOTGTTTAA(XCCC1XX3CACTGCTCCTAGACGC^ 

TCTATGA0K3TGGAAGATCCCAGCAAGCCCAACGATGL^ 

CAC^TCGTGAAGTTCX:TGCTGGATTTTGK3TGTCAAOT 

TGCCTCTTGTAACAGCGTTCACCTCTGCAAAC^ 

TTGAAACTGCTGCAGACAAGTGTGAGGAGATGGAGGAAGGCrAC!ATC 

AAGCTGGGTGTGATGAACAAAGGTGTGGCGTATGCTCTGTGGGACT 

CGAAGGGGA03CCCTCACCATCCTGAGGCX3CAAGGACX1AAAG(^ 

AGGGCTATGTGCCCAAAAACCTGCTGGGKjCTGTATCCACGGATCAAAC^^ 

TGGAGCACCX3(^TGGTCITCC(^GCTACCAGGAGCCACT 

AAAATGGTCITAATGGTGCTCACTTTAGCAGACA^ 

CAGTTTGCC CATTAACTGGGAG AGGTACTTTCG CCTCCAAGGACTG CCAATTACTATAAATCCAAATAAATAC 

CCACTTTOUVAACACCC^CCCCTCTTGC^ 

TACTGACTTGGCCCCGAGGCCATCACCCCXn^ 

CCCTOCCX:C^CGTCACrGAATC^GACACTCATCCTTT^^ 

GGAGCCTCTGTATGGAAACATGTCCAGTGTTGCTGCCCAGTGTCTA 

GGGGTTCCGCTTCCTGTTCCAGTTCACCTAAAGGCTGATTGTGC^ 

CACCAGGACCCCTAAGACCAAGTGUICAACTGGGAGAGCCTCM 

CTGCTCAGTGTGGTTCTCACCCCTGCAAGCTCA^ 

AGGGTGGTTGGGGTTGGGGCTCGGGGTGGACTGGTGTGAGGGCAaACCAGGGCCAGGTAGA 
AAGGATGGCAGACGCCnXSGTGTCAGGAGGGGCXXK^CACCAAGGAGCAGC^GCT^ 

A Cccc rcrcroccx^TCTcccro 

G CTTCACTGAG G TGTG AA1TGTACGTACAGG CTTTTTATATACXZAAAAGTAT^ 
GAACTATGTIX3G AAATTTTTTTTTT^ 
TTTATGTAAAAATGTGTGTACAGACTCACTGATGCy^CACT 

GTGAAGAAAAG TGAACG CCCTTGTAGAGCAG CTCCG ACCA(^GGAGCATGG CCG CTG CCAGCCCAG ACG CTGCTG ACG CTG 
TG TAAATGTG CACAATAAACCCGTCTCACCCCGG 
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Figure 17b 

GTCACGAGC(n^AAGAGACAAJU3CC 

CCOOTCaQAGCK3CCCTTCaaACCCGCX3COCa3CCOCTGCCaCXXK:C^ 

COTCrrcCCCTCCCCCX3CATCCX3CGACCCrrCCGGGaCACCTC^ 

CGGTTCGGGTCCAAGATGATGCCGATGTTT'CTTACCGTOTA 

TACTCCAGAAACAATATGCAGAGACX3TGGTGqATCTaTaCAAAGAACCOOT 

GGTGTGGCTC1X3AAOGTCCAGTTGCGGATAATGAGCGAATGTTTO 

GTTCG CTTCTTC CTTCGTCATG AACG CCCCCCTG G CAG GG ACATTGTG AGTGG ACCAAGATCTCAG GATCCAAG TTTAAA 

AAGAAATGGTGTAAAAGTTCCTGGTGAATATO3AAGA 

CTGAACTTCAGGAAATGGCATCTCGCGAGCAG^ 

TTAAAGTTTTTGAAACAACAAGATCAGCGACAACAG CAA CAAGTTG CTQAG CAG GAGAAA CTT AAAAGG CT AAAAGAAAT 
AGCTGAGAATCAGGAAGCTAAGCTAAAAAAAGTGAaAGCACITAAAGGCCAC^ 
AACirGTGGAGGAAATTGAACAGATGAATAATTTGTTC 
GAAGAACTGACCAGGCAGCTAGAGATGCTCAAGAA(X3GCAGGATCGA<^ 

GCTTG ATCG CCTCTATAAGGAG CTG CAG CTAAGAAACAAATTGAATCAAGAG CAGAATGC CAAG CTACAACAACAGAGGG 
AG TGTTTGAATAAG CGTAATTCAGAAGTGGCAGTCATGG ATAAG CGTGTTAATG AGCTGAGGGACCGG CTGTGG AAG AAG 
AAGGCAG CTCTACAGCAAAAAGAAAATCTAC CAGTTTCATCTGATGG AAATC TTCCCCAG CAAGCCGCGTCAGCCCCAAG 
CCGTGTGGCTGCAGTAGGTCCCTATATCCAGTCGTCTACTATGCCTCGG^ 

CAGCCCrGCCGGATGGTTCCTTGGTCATTCAGGCTTCAGAGGGG CCG ATGAAAATACAGACACTG CCCAACATG AG ATCT 
GGGGCTGCTTCAOUUICTAAAGGCTCTAAAATCCATC 
AAGCCAAGGCTCTGCTTCTGTACCTCAAAGCACTGGGAATO 
AGAAAGAGAAGAAAGTGCGTCCGTTCTCAATGTTTGATGCAGTAGACCAGTC 

AGGAAGAACCAGAGCAGTGAAGATATCTTGCGG GATG CTCAG GTTG CAAATAAAAATGTG G CTAAAGTACCACCTCCTGT 
TCCTACAAAACCAAAACAGATTAATTTGCCTTATTTTG GACAAACTAATCAG CCACCTTCAGACATTAAG CCAGACGGAA 
GTTCTCAGCAGTTGTCAACAGTTGTTCCGTC 

TCTCC CAGCATACCTTCG GTTGG C CAAGACCAG ACCCTTTC TCCAGGTTCTAAG CAAGAAAGTCCACCTG CTG CTGCCGT 
CCGGCCCTTTACTCCCCAGCCTTCCyUAGACACCrTACOT 

TATATTCCATGTATACGCAACAGCAGGCGCCAGGAAAAAACTTCCAGCAGGCTOTGC^ 

ACCAG AG G G CCACACTTTTCAAGTG TATATG GTAAGC CTGTAAT^ CCAGAG AA 
CATTTATTCCAATAGCC^GGGCAAGCCTGGCAGTCCAGAACCT 
AAAACGAAAGAATTCCTOGGCCACTCAGCCCAACTAAATTACTOCC^^ 
GCTQACCTAGAAGCCTTAaJAAAGAAACTGTCTAACGCACCA^ 

GGGTC CTAATG GGCCAAATATTCAGAAG CTTTTATATCAGAG G ACCACXIATAGCGGCCATGGAGACCATCTCTGTCCCAT 
CATAC CCATCCAAGTCAG CTTCTGTGACTrc CCAGCTCAGAAAG C CCAGTAGAAATCCAG AATCCATATTTACATGTGG AG 



CATGCCAGCTCCnTCTCCAGGCCTTGATTATGAGOT 

AAGAACCyUlATCCAG AGG CTX^CACATGTGCTTG ATGTG TAC CTGG AGGAGTACC CTCCATAC CCACC CCCAC CATACCCA 

TCTCGGGAGCCTGAAGGGCCCGGAGAAGACTCGGTGAGCATO 

TGGTAAAAGGACAAACTTGCGTAAAACTGGCTCAGAGCX3TATCGCTCATO 

TACTGCTAGATTCGTCTTTGGAGGGAGAATTTO^ 

AATGATGAAGGCATCACGGCIXTTTC^CAATC 

TGTAAATGTAAATG CTG CTTGATAGTGATGG ATGGACTCCATTACATTGTQ 

AGTTTTTGGTGGAGTCAGGAGCCGCTGTGTTTGCCATO 

ATGGAG GAAGG CTACACTCAGTG CTCCCAATTTCTTTAT^ 

TTJVIKSCGCTTTGGGATTATGAACCTC^GAATG 

GGGAAGACX3AAGATGAAATCGAATGGTGGTGGGOKX3CCTTA^ 

CTCTACCCAAGAATTAAACXIAAGACAAAGGAGCTTO 

TCTGTTAAGAAGAAGTAATACGATTATTTTTG GCAAAAA TAGCTTGAAAGCG 

ATGAAQ AATG TCTCTAGAAG AGAATQAAGGATTG AAGAATTCACCATTAGAGG A CATC 

TACGTCAGCAG GCCATACTGTGTTG GGG CAAAGGTGTCXXX3TGTAG CGACAATCCTGTTTT 

CTACAAGAATCCTGTCTAGTAAATAGGATCATOTATT^ 

GC^GCTGCTCCTAAACCAGTCCT^CTGCCAGAAAGGACCAGTC 

CAGGCCTTGGGGCTOlCrGAAGGCTa^ 

TGAACAATAACTTTATTATATGAGTTTTTGTAGCAT<^^ 

GTACXZAGTAATTAGATGTAGAATCTR3TTTGTAG 

GAAACTTGCTAC^GACITACCCGTAATATTTO 

CT 
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Figure 17c 



MMPMILTVPLSNNEQILTEVPITPETTCRDWEPCKEPG 
RHEDSPTBNSBQGGRQTQBQRTQROTINVPGDKRTEYGV^ 
QQERRQQQ8ISBNBKLQKLKERVEAQEN!aKKIRAMRGQVDYSK^ 
QLEDLKKGKLNGPQSYNGIOyrGPAAVELKRLYQELQIRNQLNQEQ 

KIQLNRWGTSSPQSPLSTSGRVAAVGPYIQVPSAGSPPVJX3DPIKPQSLSIASNAAHGR81^ 

KPVQVAGADWKDPSVEGSVKQGTVSSQPVPPSAI/SPTEKPGI^^ 

RRKEGSLPRPSAGLPSRQRPTIdbPATGSTPQPGSSQQIQQRlSVPPSPTYT>PA 

GSRPQSPRKGPQTVNSSSIYSMYLQQATPPKNYQPAAHSALNKSVKAVYG^ 

PSESTBKEPBQDGPAAPADGST\raSLPRPLSPTKLTPIVHSPLRYQSDADLEAL^ 

NI QKLIiYQR FNTLAGGMEGTP P YQ PS PS QD PMGTLAD VDNGNTNANGNLBBLP PAQPTAPIi PAE P APS SDANDNBLPS PE 
PB EIjICPQTTHQTABPAEDNNNNVATVPTTEQI PS PVABAPS PGEBQVPPAPLPPASHPPATSTNKRTNLKKPNSERTGH 
GLRVRFNPIiALLLDASLEGEFDLVQRIIYEVEDPSKPNDEGITPIjHNAVCA 
AASCNSVHLCKQLVESGAAIFASTISDIETAADKCEEMEBGYIQCSQFLYGVQEKW 
HEGDAIiTHiRRKDESETEWWWARIX3DREGYVPKNLLGLYPRIKPRQRTl4A 
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Figure 17d 

MMPMPLTVYLSNNBQHFTEVPVTPETICRDVVD^ 

RHBRP PO RDI VSG PRSQD PSLKRNGVKVPGE YRRKENG VNS PRMDLTLAEDQEMAS RQQQQ I KAQQQLI1ATKEQRI1KFLK 

QQDQRQQQQVAEQEKLKRLKEIAENQEAKLKKVRALKGHTO^ 

QLEMLKNGRIDSHHDNQSAVABLDRLYKELQLRNKLN 

QKBNLPVSSDGNLPQQAASAP8RVAAVGPYIQSSTMPRMPSRPELLVKPAIjPDG8 

TKGSKIHPVGPDWSPSNADIiPPSQGSASVPQSTGNALDQ^ 

SEDlLRDAQVANKNVAKTOPPVPTKPKQINIiP^ 

SVGQI^TLSPGSKQBSPPAAAVRPPTPQPSKDTU*PPPRKPQTVAASSIYSMYTCK)QAPaK^ 

PSSVYGKPVIAAAQNQQQHPENIYSNSQGKPGSPEPBTBPVSSVQENHBNBRIPRPLSPTKLLPPLSNPYRNQ8DADLBA 
fcRKKLSNAPRPLKKRS SITE PEG PNG PNIQKLLYQRTTIAAMETI8VP8YPSKSA8\^ 

VSI1VPBSLSPBDVGMASTENSDMPAP8PGLDYBPEGVPDNSPNLQNNPBBPNPEAPHVLDVYLEBYPPYPPPPYP8GEPB 

GPGEDSVSMRPPBITGQVSLPPGKRTNLRKTGSERIAHGMRVKFNPIJUiLIjDSSLBGEFDLVQRIIYBVDDP 

TALHNAVCAGHTEIVKFLVQFGVNVNAADSIX3WT^ 

TQC8QFLYGVQEKMGIMNKGVIYALWDYEPQNDDELPMKEG 

KPRQRSLA 
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Figure 18a 

ATGACGGAATATAAGCTGGTGGTGGTGGGCGCCGGCGGTGTGGGCAAGA 

GTGCGCTGACCATCCAGCTGATCCAGAACCATTTTGTGGACGAATACGAC 

CCCACTATAGAGGATTCCTACCGGAAGCAGGTGGTCATTGATGGGGAGAC 

GTGCCTGTTGGACATCCTGGATACCGCCGGCCAGGAGGAGTACAGCGCCA 

TGCGGGACCAGTACATGCGCACCGGGGAGGGCTTCCTGTGTGTGTTTGCC 

ATCAACAACACCAAGTCTTTTGAGGACATCCACCAGTACAGGGAGCAGAT 

CAAACGGGTGAAGGACTCGGATGACGTGCCCATGGTGCTGGTGGGGAAC 

AAGTGTGACCTGGCTGCACGCACTGTGGAATCTCGGCAGGCTCAGGACCT 

CGCCCGAAGCTACGGCATCCCCTACATCGAGACCTCGGCCAAGACCCGGC 

AGGGAGTGGAGGATGCCTTCTACACGTTGGTGCGTGAGATCCGGCAGCAC 

AAGCTGCGGAAGCTGAACCCTCCTGATGAGAGTGGCCCCGGCTGCATGAG 

CTGCAAGTGTGTGCTCTCCTGA 



Figure 18b 

MTEYKLWVGAGGVGKSALTIQLIQNHFVDEYDPTIEDSYRKQWrDGETCL 
LDILDTAGQEEYSAMRDQYmTGEGFLCWAINNTKSFEDIHQYREQIKRVK 
DSDDWMVLVGNKCDLAARTVESRQAQDLARSYGIPYIETSAKTRQGVEDAF 
YTLVREIRQHKLRKLNPPDESGPGCMSCKCVLS 
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ATGACGGAATATAAGCTGGTGGTGGTGGGCGCCGTCGGTGTGGGCAAGA 

GTGCGCTGACCATCCAGCTGATCCAGAACCATTTTGTGGACGAATACGAC 

CCCACTATAGAGGATTCCTACCGGAAGCAGGTGGTCATTGATGGGGAGAC 

GTGCCTGTTGGACATCCTGGATACCGCCGGCCAGGAGGAGTACAGCGCCA 

TGCGGGACCAGTACATGCGCACCGGGGAGGGCTTCCTGTGTGTGTTTGCC 

ATCAACAACACCAAGTCTTTTGAGGACATCCACCAGTACAGGGAGCAGAT 

CAAACGGGTGAAGGACTCGGATGACGTGCCCATGGTGCTGGTGGGGAAC 

AAGTGTGACCTGGCTGCACGCACTGTGGAATCTCGGCAGGCTCAGGACCT 

CGCCCGAAGCTACGGCATCCCCTACATCGAGACCTCGGCCAAGACCCGGC 

AGGGAGTGGAGGATGCCTTCTACACGTTGGTGCGTGAGATCCGGCAGCAC 

AAGCTGCGGAAGCTGAACCCTCCTGATGAGAGTGGCCCCGGCTGCATGAG 

CTGCAAGTGTGTGCTCTCCTGA 

Figure 18d 

MTEYXLWVGAVGVGKSALTIQLIQNHFVDEYDPTIEDSYRKQVVroGETCL 
LDILDTAGQEEYSAMRDQYMRTGEGFLCWAINNIXSFEDfflQYREQIKRVK 
DSDDVPMVLVGNKCDLAARTVESRQAQDLARSYGIPYIETSAKTRQGVEDAF 
YTLVREIRQHKLRKLNPPDESGPGCMSCKCVLS- 
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Figure 18e 

ATGACTGAATATAAACTTGTGGTAGTTGGAGCTGGTGGCGTAGGCAAGAG 

TGCCTTGACGATACAGCTAATTCAGAATCATTTTGTGGACGAATATGATCC 

AACAATAGAGGATTCCTACAGGAAGCAAGTAGTAATTGATGGAGAAACC 

TGTCTCTTGGATATTCTCGACACAGCAGGTCAAGAGGAGTACAGTGCAAT 

GAGGGACCAGTACATGAGGACTGGGGAGGGCTTTCTTTGTGTATTTGCCA 

TAAATAATACTAAATCATTTGAAGATATTCACCATTATAGAGAACAAATT 

AAAAGAGTTAAGGACTCTGAAGATGTACCTATGGTCCTAGTAGGAAATAA 

ATGTGATTTGCCTTCTAGAACAGTAGACACAAAACAGGCTCAGGACTTAG 

CAAGAAGTTATGGAATTCCTTTTATTGAAACATCAGCAAAGACAAGACAG 

GGTGTTGATGATGCCTTCTATACATTAGTTCGAGAAATTCGAAAACATAA 

AGAAAAGATGAGCAAAGATGGTAAAAAGAAGAAAAAGAAGTCAAAGAC 

AAAGTGTGTAATTATGTAA 

Figure 18f 

MTEYKLVVVGAGGVGKSALTIQLIQNHFVDEYDPTffiDSYRKQVVIDGETCL 
LDILDTAGQEEYSAMRDQYMRTGEGFLCWAINNTKSFEDIHHYREQIKRVK 
DSEDVPM^LVGNKCDLPSRTVDTKQAQDLARSYGIPFIETSAKTRQGVDDAF 
YTLVREIRKHKEKMSKDGKKXKXKSKTKCVIM- 
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Figure 18g 

ATGACTGAATATAAACTTGTGGTAGTTGGAGCTGTCGGCGTAGGCAAGAG 

TGCCTTGACGATACAGCTAATTCAGAATCATTTTGTGGACGAATATGATCC 

AACAATAGAGGATTCCTACAGGAAGCAAGTAGTAATTGATGGAGAAACC 

TGTCTCTTGGATATTCTCGACACAGCAGGTCAAGAGGAGTACAGTGCAAT 

GAGGGACCAGTACATGAGGACTGGGGAGGGCTTTCTTTGTGTATTTGCCA 

TAAATAATACTAAATCATTTGAAGATATTCACCATTATAGAGAACAAATT 

AAAAGAGTTAAGGACTCTGAAGATGTACCTATGGTCCTAGTAGGAAATAA 

ATGTGATTTGCCTTCTAGAACAGTAGACACAAAACAGGCTCAGGACTTAG 

CAAGAAGTTATGGAATTCCTTTTATTGAAACATCAGCAAAGACAAGACAG 

GGTGTTGATGATGCCTTCTATACATTAGTTCGAGAAATTCGAAAACATAA 

AGAAAAGATGAGCAAAGATGGTAAAAAGAAGAAAAAGAAGTCAAAGAC 

AAAGTGTGTAATTATGTAA 
Figure 18h 

MTEYKLVVVGAVGVGKSALTIQLIQNHFVDEYDPTffiDSYRKQVVIDGETCL 
LDILDTAGQEEYSAMRDQYMRTGEGFIXWAINNTKSFEDIHHYREQIBCRVK 
DSEDWMVLVGNKCDLPSRTVDTKQAQDLARSYGIPFIETSAKTRQGVDDAF 
YTLVREIPJKHKEKMSKDGKKKKKKSKTKCVIM- 
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Figure 19a 

atggcggcgg cggcggcggc gggcgcgggc ccggagatgg tccgcgggca ggtgttcgac 
gtggggccgc gctacaccaa cctctcgtac atcggcgagg gcgcctacgg catggtgtgc 
tctgcttatg ataatgtcaa caaagttcga gtagctatca agaaaatcag cccctttgag 
caccagacct actgccagag aaccctgagg gagataaaaa tcttactgcg cttcagacat 
gagaacatca ttggaatcaa tgacattatt cgagcaccaa ccatcgagca aatgaaagat 
gtatatatag tacaggacct catggaaaca gatctttaca agctcttgaa gacacaacac 
ctcagcaatg accatatctg ctattttctc taccagatcc tcagagggtt aaaatatatc 
cattcagcta acgttctgca ccgtgacctc aagccttcca acctgctgct caacaccacc 
tgtgatctca agatctgtga ctttggcctg gcccgtgttg cagatccaga ccatgatcac 
acagggttcc tgacagaata tgtggccaca cgttggtaca gggctccaga aattatgttg 
aattccaagg gctacaccaa gtccattgat atttggtctg taggctgcat tctggcagaa 
atgctttcta acaggcccat ctttccaggg aagcattatc ttgaccagct gaaacacatt 
ttgggtattc ttggatcccc atcacaagaa gacctgaatt gtataataaa tttaaaagct 
aggaactatt tgctttctct tccacacaaa aataaggtgc catggaacag gctgttccca 
aatgctgact ccaaagctct ggacttattg gacaaaatgt tgacattcaa cccacacaag 
aggattgaag tagaacaggc tctggcccac ccatatctgg agcagtatta cgacccgagt 
gacgagccca tcgccgaagc accattcaag ttcgacatgg aattggatga cttgcctaag 
gaaaagctca aagaactaat ttttgaagag actgctagat tccagccagg atacagatct 
taa 

Figure 19b 

MAAAAAAGAGPEMVRGQW 
AIKKISPFEHQTYCQRTLREIKILL 
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NRLFPNADSKALDLLDKMLTF^ 

FDMELDDLPKEKLKELIFEETARFQPGYRS 
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Figure 20a 

1 tcgggctgag gttcccgggc gggcgggcgc ggagagacgc gggaagcagg ggctgggcgg 
61 gggtcgcggc gccgcagcta gcgcagccag cccgagggcc gccgccgccg ccgcccagcg 
121 cgctccgggg ccgccggccg cagccagcac ccgccgcgcc gcagctccgg gaccggcccc 
181 ggccgccgcc gccgcgatgg gcaacgccgc cgccgccaag aagggcagcg agcaggagag 
241 cgtgaaagaa ttcttagcca aagccaaaga agattttctt aaaaaatggg aaagtcccgc 
301 tcagaacaca gcccacttgg atcagtttga acgaatcaag accctcggca cgggctcctt 
361 cgggcgggtg atgctggtga aacacaagga gaccgggaac cactatgcca tgaagatcct 
421 cgacaaacag aaggtggtga aactgaaaca gatcgaacac accctgaatg aaaagcgcat 
481 cctgcaagct gtcaactttc cgttcctcgt caaactcgag ttctccttca aggacaactc 
541 aaacttatac atggtcatgg agtacgtgcc cggcggggag atgttctcac acctacggcg 
601 gatcggaagg ttcagtgagc cccatgcccg tttctacgcg gcccagatcg tcctgacctt 
661 tgagtatctg cactcgctgg atctcatcta cagggacctg aagccggaga atctgctcat 
721 tgaccagcag ggctacattc aggtgacaga cttcggtttc gccaagcgcg tgaagggccg 
781 cacttggacc ttgtgcggca cccctgagta cctggcccct gagattatcc tgagcaaagg 
841 ctacaacaag gccgtggact ggtgggccct gggggttctt atctatgaaa tggccgctgg 
901 ctacccgccc ttcttcgcag accagcccat ccagatctat gagaagatcg tctctgggaa 
961 ggtgcgcttc ccttcccact tcagctctga cttgaaggac ctgctgcgga acctcctgca 
1021 ggtagatctc accaagcgct ttgggaacct caagaatggg gtcaacgata tcaagaacca 
1081 caagtggttt gccacaactg actggattgc catctaccag aggaaggtgg aagctccctt 
1141 cataccaaag tttaaaggcc ctggggatac gagtaacttt gacgactatg aggaagaaga 
1201 aatccgggtc tccatcaatg agaagtgtgg caaggagttt tctgagtttt aggggcatgc 
1261 ctgtgccccc atgggttttc ttttttcttt tttctttttt ttggtcgggg gggtgggagg 
1321 gttggattga acagccagag ggccccagag ttccttgcat ctaatttcac ccccacccca 
1381 ccctccaggg ttagggggag caggaagccc agataatcag agggacagaa acaccagctg 
1441 ctccccctca tccccttcac cctcctgccc cctctcccac ttttcccttc ctctttcccc 
1501 acagcccccc agcccctcag ccctcccagc ccacttctgc ctgttttaaa cgagtttctc 
1561 aactccagtc agaccaggtc ttgctggtgt atccagggac agggtatgga aagaggggct 
1621 cacgcttaac tccagccccc acccacaccc ccatcccacc caaccacagg ccccacttgc 
1681 taagggcaaa tgaacgaagc gccaaccttc ctttcggagt aatcctgcct gggaaggaga 
1741 gatttttagt gacatgttca gtgggttgct tgctagaatt tttttaaaaa aacaacaatt 
1801 taaaatctta tttaagttcc accagtgcct ccctccctcc ttcctctact cccacccctc 
1861 ccatgtcccc ccattcctca aatccatttt aaagagaagc agactgactt tggaaaggga 
1921 ggcgctgggg tttgaacctc cccgctgcta atctcccctg ggcccctccc cggggaatcc 
1981 tctctgccaa tcctgcgagg gtctaggccc ctttaggaag cctccgctct ctttttcccc 
2041 aacagacctg tcttcaccct tgggctttga aagccagaca aagcagctgc ccctctccct 
2101 gccaaagagg agtcatcccc caaaaagaca gagggggagc cccaagccca agtctttcct 
2161 cccagcagcg tttcccccca actccttaat tttattctcc gctagatttt aacgtccagc 
2221 cttccctcag ctgagtgggg agggcatccc tgcaaaaggg aacagaagag gccaagtccc 
2281 cccaagccac ggcccggggt tcaaggctag agctgctggg gaggggctgc ctgttttact 
2341 cacccaccag cttccgcctc ccccatcctg ggcgcccctc ctccagctta gctgtcagct 
2401 gtccatcacc tctcccccac tttctcattt gtgctttttt ctctcgtaat agaaaagtgg 
2461 ggagccgctg gggagccacc ccattcatcc ccgtatttcc ccctctcata acttctcccc 
2521 atcccaggag gagttctcag gcctggggtg gggccccggg tgggtgcggg ggcgattcaa 
2581 cctgtgtgct gcgaaggacg agacttcctc ttgaacagtg tgctgttgta aacatatttg 
2 641 aaaactatta ccaataaagt tttgtttaaa aaaaaaaaaa aaaaa 



Figure 20b 
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ATGTCCGACAGCGAGAAGCTCAACCTGGACTCGATCATCGGGCGCCTGCT 

GGAAGTGCAGGGCTCGCGGCCTGGCAAGAATGTACAGCTGACAGAGAAC 

GAGATCCGCGGTCTGTGCCTGAAATCCCGGGAGATTTTTCTGAGCCAGCC 

CATTCTTCTGGAGCTGGAGGCACCCCTCAAGATCTGCGGTGACATACACG 

GCCAGTACTACGACCTTCTGCGACTATTTGAGTATGGCGGTTTCCCTCCCG 

AGAGCAACTACCTCTTTCTGGGGGACTATGTGGACAGGGGCAAGCAGTCC 

TTGGAGACCATCTGCCTGCTGCTGGCCTATAAGATCAAGTACCCCGAGAA 

CTTCTTCCTGCTCCGTGGGAACCACGAGTGTGCCAGCATCAACCGCATCTA 

TGGTTTCTACGATGAGTGCAAGAGACGCTACAACATCAAACTGTGGAAAA 

CCTTCACTGACTGCTTCAACTGCCTGCCCATCGCGGCCATAGTGGACGAA 

AAGATCTTCTGCTGCCACGGAGGCCTGTCCCCGGACCTGCAGTCTATGGA 

GCAGATTCGGCGGATCATGCGGCCCACAGATGTGCCTGACCAGGGCCTGC 

TGTGTGACCTGCTGTGGTCTGACCCTGACAAGGACGTGCAGGGCTGGGGC 

GAGAACGACCGTGGCGTCTCtTTTACCTTTGGAGCCGAGGTGGTGGCCAA 

GTTCCTCCACAAGCACGACTTGGACCTCATCTGCCGAGCACACCAGGTGG 

TAGAAGACGGCTACGAGTTCirTGCCAAGCGGCAGCTGGTGACACTTTTC 

TCAGCTCCCAACTACTGTGGCGAGTTTGACAATGCTGGCGCCATGATGAG 

TGTGGACGAGACCCTCATGTGCTCTTTCCAGATCCTCAAGCCCGCCGACA 

AGAACAAGGGGAAGTACGGGCAGTTCAGTGGCCTGAACCCTGGAGGCCG 

ACCCATCACCCCACCCCGCAATTCCGCCAAAGCCAAGAAATAG 

Figure 21b 

MSDSEKLNLDSHGRLLEVQGSRPGKNVQLTENEIRGLCLKSREIFLSQPILLEL 

EAPLKICGDfflGQYYDLLRLFEYGGFPPESNYLFLGDYVDRGKQSLETICLLL 

AYKKYPENFFLLRGMffiCASINFdYGFYD^ 

AIVDEKIFCCHGGLSPDLQSMEQlRREvlRPTDVPDQGLLCDLLWSDPDKDVQ 
GWGENDRGVSFTFGAEWAKTLHECHDLDLIOIAHQVVEDGYEFFAKRQLVT 
LFSAPNYCGEFDNAGAMMSVDETLMCSFQILKPADKNKGKYGQFSGLNPGG 
RPITPPRNS AKAKK 
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